Myofibrillar responsiveness to cAMP, PKA, and caffeine in an animal model of heart failure.
We investigated whether an alteration of myofilament calcium responsiveness and contractile activation may in part contribute to heart failure. A control group of Broad Breasted White turkey poults was given regular feed without additive, whereas the experimental group was given the control ration with 700 ppm of furazolidone at 1 week of age for 3 weeks (DCM). At 4 weeks of age, left ventricular trabeculae carneae were isolated from hearts and calcium-force relationships studied. No differences in calcium-activation between fibers from control or failing hearts were noted under standard experimental conditions. Also failing hearts demonstrated no significant shift in the population of troponin T isoforms but we did observe a significant 4-fold decrease in TnT content in failing hearts compared to non-failing hearts. Addition of caffeine, however, resulted in a greater leftward shift on the calcium axis in fibers from failing hearts. At pCa 6, caffeine increased force by 26+/-2.1% in control fibers and 44.5+/-8.7% in myopathic fibers. Cyclic AMP resulted in a greater rightward shift on the calcium axis in failing myocardium. In control muscles, the frequency of minimum stiffness (f(min)) was higher than in muscles from failing hearts. cAMP and caffeine both shifted f(min) to higher frequencies in control fibers whereas in fibers from failing hearts both caused a greater shift. These results lead us to conclude that heart failure exerts differential effects on cAMP and caffeine responsiveness. Our data suggest that changes at the level of the thin myofilaments may alter myofilament calcium responsiveness and contribute to the contractile dysfunction seen in heart failure.